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PIASE 1 BOOK EXPLOTTAYTON SOV, 3184

Raschety na prochnost'; teorelicheskiye { ekSperimental’nyye issledovaniys

prochnosti mashinostroitel ' nykh konstruktsiy: sbornik statey Vyp, 4
(Strength Calculations: Theoretical and Experimental Studies of the
Strength of Machine Structural Elements: Collection of Articles, No. 4

Moscow, Mashgiz, 1950, 393 v. Errata slip inserted. 3,600 copies printed

Editorial Commission: Ye. N. Tikhomirov (Chairman) Honored Worker in Sciences
and Technology of the RSFSR, Professor, 3. V. Serensen, Corresponding Mem-
ber, Ukrainian SSR Academy of Sciences, Doctor of Technica] Sclences,
Professor, G. 8. Glushkov, Doctor of Technical Sclences, Frefessor, 3.D.
Ponomarev, Doctor of Technical Sciences, Professor, S. N. Sokelov, Doctor
of Technical Sciences, Professor, N, D. Tarabaspv, Doctor of Technical
Sciences, Professor V. M. Makushkin (Secretary) Candida‘e of Technical
Sclences, Docent: k4. : N. D. Tarabasov, Doctor of Technical Sclences,
Managing Ed. for Literature on General Technical angd Transport Mechine
Building: v, 1. Kubarev, Engineer: K4, of Publishing !'ougs: 7. M
Korableva, and A, G. Nikitin: Tech. Eds.: 7. 1. Chernova, and V. D
Elkind,
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Strength Caleulations: (Cont.) SOV, 5189

ce s fos . . . . in o .
PURPOSE:  This book is Intended for enpineers and deSEynerS/machan'bullding
as well as for enpineers of other speciallios working on stress snalysisg,
It may be used as n tex!, by students in the field.

COVERAGE: This book containg oripinal stress rnalysis ealeulations made on
machinery elements and varts. Analyses are made of coiled sorings with
an arbitrary helix aingle, bending of turbine discs, strain state of
flat pistons, and a circular cylinder., A number of original applications
of general methods of the theory of elasticity to the study of lateral
bending and torsion of rods is riven. In the zaleulatlons on stability,

new mebhods of determining eritical forces for compressed ruds and aﬁhlyzing
the stability of cireular and ring-shaped plates are avplied. Calculations
for dynamie loadings are represented by a study of the analysis of varia-
tlens of “he indicators of devices during vibration, References accompany
individual articles,

PART 1. STRESS &ND RIGLDITY ANALYSLS OF PARTS
Herman, M, F. (Deceased). Precise Analysls of Coiled springs of Cirey-
lar Cross-section With an Arbitrary Helix Anxge
L. &n analysis of standard ideas
2. Geometric rroperties of helical sorings
3. Deformation - hypothesis

Card 2/11
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Strength Caleulations: {Cont.)

Displacement components
Operators
Deformation components in the system of coordinates
Deformation compenents in a system of coordinates x, v, @
Pressure compopents
Determinatian of constants
Analysis/sﬁrings loaded with axial foroes
11. Values of the correction factor f;
12, Values of the correction factor f.

~ 17 P 3 <
13. Velues of the correctlcn factor FB

o"

14. Values of the correction factor f
15, Analysis of springs with torsional moments
16, Values of the correction factor f:

17. Values ol the correction factor

12, Values of the correction factor

19, Values of the correction factor

20, Analysis of results obtalned

Card 3/1;
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Strength Calculaiions: (Cont.)

Malinin, N. N. [Prefessor, Doctor of Technical e

Turbine Discs
Funderental equatinne
Determiration of Lhe angle of dellection o

intensities ~f bending moments in the bondl

heated disk o variabie thickness

Vatues of the tunctiong KOS, K 1§11, &
in examnle of determiving temnersiure nres
unitorm heabing 0 u disk ulony lre radius

'

arees;

Y bucklings and

. herding of

“he

ng o A pop-unitormly

y

'f:'-ll!‘(}&' art ‘"\1[’3}?

gnd depth

Mastryukova, f. 5. | Fopinesrl. bending of Jiat Pistens

[, STy OF TR STRA STRHATLON

OF CONSTRE

Nayman, M. 1. {Protvessor, iector of dechnicsl Ceiences). Lateral
i

of & Circular Cylinder With
{:neral formulas for 'he bending of
applied al the end
Complex revresentation of a function
Conformsl ‘ransformation (o bending b; a f

Lavity
J

wwee ot Lhe end,

BLEMERTS

Hending

in the

case vhen the lateral cross-gection of Lhe :ylinder renresents a

doubly connected resion
4o Transformation o0 & mappigy funetion

Card 4/11

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400017-6




Strenpth Caleulatis

sending of a circuler eylinder wi'h ccaxial welrnedral cayiny
force applied at the iree end
Cylinder with trihedral cavity
Uylinder with plane f square lateral crocs-secti
. M. (Gendidate of Technical Sclences, lccentl. Tuis'i i
ge Oross-sgeclirn Heoresents an Axial Circle Symreiric
o Parallel Chords
Fethod of sucressive aoproximabions te the eontour and ite
tion to a singly connected region
Strain function
Coordinates of the contour at the first approximatio:
Coordinates of the contour at t
Coordinates of the contour at t
Anple of twist
wirain
Valueb of strair on the contour at the pnints of coiy
(N =0.7)
Values of ‘otal sirain on the contour | A
the engles
10. Numerical values of total strains within the er.se-
(h=0.7)
Card 541
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h
he second approximation
he third approximaticon
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Strenpth Caleulalions:  (Cont.]

Obolenskiy, Ye, I'. |Enpineer}. fAnplica'i

i

Yercnces Looa udy of the Jlrain Ula

t. Pundanental relstione o0 che tLornd

ditfferences

)

trefepal ripidity 0 prrooved boamn
Geometric cherecrer feoof

Bimensiong o grooved beams
i beam

strain in the middie of
Ratics o nominal slraing
Values o nominal slrains

coneenlbration of prooved beam viraing

Values the coef'licients a,, b, d.

Values - the strain concentration coefriagients

Vatues of the moxime strains and concertration cogl'lleients

Vo S.o g >ehni Uelencesi. Determination of 5&
valled 7xial-symretrically Loaded Cireular (ylirder
semi-infinite evlinde
Commarisen of
eylinder

o

Values of ‘he ~oelfleientny of cal equations

Analyzing a eyvlindes Doroaxial “eraile load
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Strength Caleulatlons:  (Cont.) SO\, 2180

fnalysis taking into account the mutual deflectinng of the cylinder
ends and {langes

Analysis allowing the equality of radial displacements of the ends of
the cylinders to go to zero \

Power factors determined by various methods

Strains at Kg/cm* determined by various methods

Experlment

Discussion of the derived results

Conclusions

PART 111, ELASTIC STABILITY OF CONSTRUCTION ELEMENTS

Popov, A. A. [Doctor of Technical Sciences, Professor]. New Means of the

Grapho-analytic Determination of Critical Forces in Longitudinal Bending 243

1. Brief information on the method of foci 243

£, Determination of critical forces for cantilever rods of constant cross-
section 247
Example 1 245
Example 2 en
Ixample 3 A

Card 7/11
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Strength Caleulations: (Cont,,) 30V, 3180

Values of stability coefficents k
Determination of critical forces for cantilever rods of variable
cross-section
Example 4
Example 4
kxample 6
Petermination of oritical forces tor rods with two supports
Example 7
Example 8

Makushin, V. M, [Candidate of the Technical Sciences, Docent]. Critical Values

of the Intensity of Redial Compressible Forces for Circular Thin Plates

Differential equation of the mean surface of a plate and its integration
Polarly symmetric equilibrium forms of a continuoug rlate
Equilibrium forms not having axisl symmetry
Characteristics of some equilibrium forms of continuous circular plates,
with clamped contour of compressed by radial forces uniformly distri-
buted along the contour
Mlates with supported center

Card 8/11
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Strength Calculationgs (Cont,) 30V/2189
Ventskovskiy, B. K. [Candidate of Techn
and RMng-shaped Plateg Supported by

L. Values of (”H)ko for annular plg ped on the exteriop contour
<+ Values of (u )kﬁ for an annular plate wvhich lies freely .

exterior congour
Values of (”H)kp for an annylar Plate clamped along the contoyr

Valueg of (uR)k for an annylap plate freeely resting on the contoyr
Bibliography " KP

Stability ,p Cleeular

PART 1v, Analysig of Construetion Elements Durip

£ Dynamic Loadings
JBototing y, v, .
© lems of the Dy of Shells
vibration of g eylindrica] shell in the flow of
& compressible gas
Case of an infinitely long shel]
A study of stability

An approximate solution of the problem for the case of large super-
sonic velocitieg

Sciences, Professor, Certain New Prob-

Card 9/11

000204400017-6
: : CIA-RDP86-00513R!

ELEASE: 06/23/11:

APPROVED FOR R



Strength Caleulationg: (Cont.) 50V, 3189

fquations of the vibration of 4 cylindrical shell acted upon by the
rotational forces of magnetic attraction
Forces constant a8 ty magnitude
Periodically varying forces
Calculation of the effect of deformations of shells as to thg
megnitude of the magnetic attractinn
Construction effect on nonstability region
10. Damping effect on nonstability region
11, Calculation - of tangentia] inertial forceg
12, Bibliography

Trapezin, 1, 71, [Candidate of Technical Sciences]. 0n the Vibrations of &
Circular Thin-walled Conical Shell

Sychev, 4, D, [Candidate of Technical Sciences]. Changes in Readings of
Devices (Manometers) During Vibratiop
1. Determinationg of the displacement of the middle position of g device
indicator during stanq vibration
<+ Geometry of g device tube
3. FEquations of' deformation

Card 10/11
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Strength Calculations; (Cont.) S0v/3189

Fundamental equations

Boundary conditions

Method of solving the problen
Determination of the function

Study of the characteristics equation
Bibliography

AVAILABLE Library of Congress
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AUTHORS;ﬁQ%gE%QVWK Voy Viasov, v,z, (aeruaseq) “d ol 'denblay | I.1,
03cow)

TITLE: 1pe Development of Structural Mech
noy mekhaniki)

FERIODICAL: Izvestiyq Akadenii nauk sggy OIN, dekhanika i washine-
Stroyeniye,’ 1959, Nr 2, pp 122~13% ((i33R)

ABSTRACT: 4 Teview, in which the subject 1s dealt wity under the
following heads: traditional broblems of structural mechan
problems of constructiona] work beyond the elastic limit;

anics (0 Tazvitii strojte]’-

ics;

stability; dynamic pro aeroelasticity ang allied prob-

lems; calculati 3 ctions undep random forces; prob-
lems of thermo iei Y and therma]l

creep. ‘There by *8y of which 68 gpe Sevlet, 22
English ang 3 German,

SUBMITTED : January 3, 1959,
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AUTHORS ; pglnt{Q{‘V. V., Gavrilov, Yu, V., Makarov, i, P, and
Shveyko, "Yu, Yu. (Moscow)

TITLE: Non-linear Problems of Stability of Plane Panels at
High Supersonic Velocities (Nelineynyye zadachi
ustoychivostij ploskikh paneley pri bol'shikh
sverkhzvukovykh skorostyakh)

PERIODICAL: Izvestiya Akademii nauk, SSSR, Otdeleniye tekhnicheskiih
nauk, Mekhanika i mashinustroyeniye, 1959, Nr 3,
pp 59-64 (USSR)

ABSTRACT: The paper is a continuation of previous work (Refs ! and 6).
The question of the stability of plates and shells,
exposed to a current of compressed gas, has so far been
discussed in terms of a linear

However, for larger supersonic velocities, aerodynamic

non-linearity becomes very appreciable, As was shown

by Bolotin (Ref 5), solutions different from the

unperturbed ones appear in aeroelastic problems, allowing

for aerodynamic non-linearity, at velocities below the
Card 1/% ¢ritical value., Among these solutions are some which are

7-6
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SOV/179-59-3-9/45
Non-linear Problems of Stability of Plane Panels at High Supersonic
Velaci tics

stable in relation to sufficiently small disturbances,
These solutions can be realised if the elastic system
which is subjected to the sub-critical velocity is
sutficiently frregular, All 1oeal constructions have somo
Itregularities (defects of manufacture, deformations
arising from aerodynamic heating, vibrations under the
influence of atmospheric turbulence and other non-
Stationary factors, etc,), Thus in some cases, the
critical velocity determined by the linear aeroelastic
theory isg only a lower limit to the critical velocity for
real constructions, In the present paper, the edges of
the plate are assumed to Le simply supported and
elastically restrained against axial displacements; the

pressure on the plate is given by:”n
. R o1 v x -1
LR ) (1)
Qo
where p is the pressure of the unperturbed gas, v is
the normal component of surface velocity of the plate,
Card 2/4 8p 18 the velocity of sound in the unperturbed gas and

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400017-6



SOV/179-59-3-9/45
Non-linear Problems of Stability of Plane Panels at High Supersornic
Velocities

® is the polytropy index, The component of load normal
to the plate is

q = ~90h gt—‘: - BQ)}IC g‘\: +Ap (L)

where w is the deflection, GL is the density and

h the thickness of the plate, & is the damping coefficient
and P is the excess pressure, which can be expressed
in terms of the Mach number and polytropy index by means
of Eq (1), The problem then reduces to the investigation
of the non-linear equation for the deflection of the
plate, which contains q, subject to the boundary
conditions, One solution ig expressed as a double sgine
series and is dealt with hoth by an approximate

numerical method, and with thie aid of an electronic
calculating machine, The results of the calculations

for particular tases are shown graphically (Figs 4, 5 and
©), and indicate the existence of flutter in the panel,
Acknowledgments are expressed to N, I. Chelnokov
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Non-linear Problems of St

ability of Piane Panels at High Suporso
Velocities

nic
and Yu, R, Shneyder. of the Mathematical Machine
Laboratory Mil = gor participating in the calculatiens,
There are 6 figures and Y references. 7 of which are
Soviet and 2 English,

SUBMITTED: Noveuber 18, 1958
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AUTHOR: Bolotin, Jo V. (Moscon) S0V/175-59-4-15/40

RS

TITLE: Statigtic Theory of Resistance to karthquakes of Buildings

PERIODICAL: lzvestiya Akademii nauk 535R, Otdeleniye tekhnicheakikh nauk.
Mekhanikg i mashinostroyeniye, 1959, Nr 4, pp 123129 (USSR)

ABSTRACT:

number of random barameters. On the hag arge
number of accelerogramg, the common density of the pProbability
distribution can be found for these parumeters characterizing
earthquakes gg g whole (their intensity, duration, spectral
composition, ete). At fixed parsmeter valuegy, évery unsteady
function is approximately expresged by determinate time
functions ang stationary randonm functions, the spectral densiticg
of which are 8180 determined by the accelerogram anilysis, It
is shown that - if the complete sygten of correlation functions
of seismic effects i3 known - the complete system of correluticn
Card 1/3 functions for the generalized coordinates, bending moments,

04400017-6
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S0V/179-59-4-15/40

found by meuns of known
probability for the values
ding to thig system., The

the whole earthquake are then datermined. Thig probability jig

& conditional one. It is shown that the total PTobability can

be found by uge of the probability dengity of paruameters

characterizing the earthquake ay a whole., The fing) resultg

of a systen with only one degrec of freedom can be representeqd

in the form of curves which ure similar to the known'accelera-

tion spectra". An important difference lies in the fact that

value of thegg curves mugt he determined ip
€ previousl

of the building, The theory developed can he

systems. If, howevar, the nonlinearitieg are a0t very large,

the method of statistic 1inearization, which wag Successfully

applied to the theory of automatic contre) and filtration of

noise (Ref 10), can also be used ip the theory of resistunce
Card 2/3 to earthquakes, Thus, the me thod describeq here can - aftep

- 0204400017-6
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Statigtic Theory of Reaisﬁance to Earthquakes of
Buildings

80/179-59-4-15/40
a8 certain generalization -
systems, I, L, Korchinskiy
are mentioned. There are 10

also be ext

(Ref 3) ang
references,

ended fo nonlinear

V. 1. Pugachev (Ref 10)

5 of which are Soviet,
SUBMITTED: October 27, 1958
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BOIOTIN, V.V., doktor takhn,neuk prof,

Some new problems in the 4
ynamics of shells, th, !
no.b:331-365 159, e G, prochn.
(Blastic plates and shells) .
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AUTHOR ; Bolotin, v,v,

TITIE: On a mechanical model describing the mutual influ-
ence of parametric and forced oscillations

PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 10, 1961, 1s,
abstract 10 A127 (Tr. Mosk. energ. in-ta, 1959,
no, 32, 54.66)

TEXT: The problem is discusged of an elastically reinfor-

ced body of mass m under the action of external periodic forces in

the vertical direction, ion takes the form of

1 i i The stability of }{

in variations is con-
otion is asymptotically
e, Except in the region

of instability ch i general parametric exciting force,

the possibility is shown of there being unstable oscillations in the

Card 1/2
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S/’L27161}000/010/OO7/056
01

On a mechanical model, .. D251/D3

region of resonance of the unperturbed motion. Boundaries of the
regions of stability and instability are established, dependent on

the depth of the modulation. It is stated in what form the results >(
obtained may be applied to calculating the vibrations of = massive
foundation under an installation with periodic forces and also the
vibro-insulation, [ Abstracter's note: Complete translation /

Card 2/2
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BOLOTmI Vl V‘

"Statistical Theory of the Asefsmic pe

slgn of Structures.”

report submitted for the Second World Conference on Barthquake Englineerir Tokyo and Kyoto
Japan, 11-18 July 1960, o s
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AUTHOR ¢ Bolotin, V. V., Doctor of Technical Sciences, Professcr

TITLE: Thermal buckling of plates and shells of small curva-
ture in supersonic gas flow

SOURCE: Raschety na prochnost'; teoreticheskiye : eksperime!l-
tal'nyye issledcvadya prochnosti mashinostroitel’nykh
konstruktsiy. Sbornik statey. No. o, Moscow, 1950,
190-216

TEXT: The author deduces the general equations of the problem,
stating that these have been given without deduction in a previcus
publication; excess pressure of gas is introduced according tc the
well-known theory for supersonic flow. The general method of ap-
proximate solution proposed by V. V., Bolotin, Yu. V. Gavrilov, B.P,
Makarov and Yu. Yu. Shveyko (Ref. 3: "Mekhanika 1 mashinostroyeniye"”
no. 3, Izd. AN SSSR. 1959) is described. Before the non-linear prc-
blem can be solved, the corresponding linear equations are analyzed
and conditions of stability found. The approximate deformations are

Card 1/2
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5/572/60/000/00¢,/0%3,/0¢
Thermal tuckling of ... D224 /D704

obtained for the case of one half-wave buckling witn respect to
both dimensions of the shell, A numerical example is given, There
are 10 figures and 13 references: '0 Soviet-bloc and 3 non_Soviet .
bloc. The references to the English-language publications read as
follows: g, M, Ashley and C. Zartarian: Piston theory - a new sern-
dynamic tool for the aeroelastician, Journ., Aer. Scj Vo 23, nc, 6,
1956; Y. C. Fung - The staic stability of a two-dimensional curved
panel in a supersonic flow with an application to punel flutter,

Journ, Aer, Sci, v, 21, no. 8, 19543 N, T, Hoff. Thermal buckling
of supersonic wing panels. Journ, Aeron, Sci, v, 23, no, 11, 1956,

Card 2/2
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AUTHORS: Bolotin, V. V., Doctor of Technical Sciences, Professor,
Makarov, B. P., Mishenkov, G. V. and Schveyko, Yu. Tu.,
Engineers

TITLE: An asymptotic method of investigating the spectrum of
natural frequencies of elastic plates

Raschety na prochnost'; teoreticheskiye 1 eksperimen-
tal’nyye issledovaniya prochnosti mashinostroitel ‘nykh
konstruktsiy. Sbornik statey. No, o, Moscow 1960,
2%31-253

TEXT: The authors consider the natural vibrations of 4 rectangulu’
plate (with the sides a, b) of constant thickness. The general sc-
lution of wave equation near the edge x = 0 is looked for in the
form

My' - ¥,
Ay

W(x, y) = X(x)sin

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400017-6
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5/572/650,/000/006,
An asymptctic method ..., Dg°4 D304

It is deduced that

b T
X(x} = C,9in 3= + C,co8 == + C,e (o
] Ax 2 A X i (g }

= A /Ayu The first two terms correspond to the usymptotic repre-

sentatlon for the internal zone; the third describes the dynami.
edge effect. Estimation shows that the width of the zone of edpe ef.
feot does not exceed 1/2 of the wavelength. Por a plate with a1l
edges rigidly fixed,

Ta ] T

tg = = e —— » t S

(')}LX L/} ¥ 2@2 )A V1 i )ﬁ
V
Card 2/4
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An asymptotic method ... D224 /D304

is obtained (By = 1/Bx), which is reduced tc a single transcenden-

tal equation for Bx’ and Bx is computed by successive avproximation
the initial value being the asymptotic one BX = an/bm; the final
quantity is the factorol = (a/&x)g + (a/Ay)gn The authors give a

table showing successive stages of computation of & for ten lowes?
frequencies of a square plate, and compare all values with Iguti's .
results obtained from a series solution satisfying all boundary <cn- )<
ditions (six terms of the series taken). The largest dirference

between the results is 2.53% for m = n = 1. A table of values of X

for 16 lowest frequencies of plates with a/b = 0,25 and a/b = 0.%0

is also given, The equation for BX of a plate elastically fixed

along all edges is deduced, In this case both B and a/4x must bte

found by successive approximationj a graph of values of ol as 4
function of ¥ = 27D/ac (D being the cylindrical rigidity of thre
plate, ¢ the rigidity factor for the edge) for 10 types of vitra-
tion is given, The case of an axially compressed plate 1s treatel

Card 3/4
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in the same way., Pour cases are considered next, in which some si..

des are hinged and other sides rigidly fixed. Values of £ computed

for these cases for a square plate are tabulited und compared with
thoses cbtained by Ritz's method, The authers remark that some for- \y\
mulae for principal frequencies by Ritz's metnod, given in other
publications, also in two reference manut Ly, contuin errors, BHqus-

tion for Bx of an orthotropic plate is also derived und u table of

X for a square plate is given, There are § figures, 6 tables and

14 references: 11 Soviet-bloc 'ind 3 nen-Soviet-bloc, The reference
t0 the English-language publication reads as follows: K, Friede.-
richs, Asymptotic phenomena 1in mathematical physiecs. Bull, Americ,
Math, Soc, 61, no, 6, 1955,

Card 4/4
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BOLOTIN, V.V. (Moskva)

Variability of strength limits of brittle materials and its
relation to the rated effect, Strol,mekh.{ rasch,800r. 2 no,k:

1-7 160, (MIRA 13:7)
(Strength of materials)
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V. vV (Moscow)

The Equations of Instutionury Temperat
in Presence of Heal Scurcas

PERIODICAL: Prikladnaya matenatika @ omekhonika,
pp. 361-363

TELT: Liarting from the variational priviple [y
proplen the anthor generalizes the thermoelustic e
to the case of instatlonary fields in shells In presence of heot
5. The thermoelustic after-effect ls neglected; the chelly
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AUTHOR: Bolotin, V.V. (Moscow)

ITLE: Boundary Effect for Vibrations of Elastic Shells

PERIODICAL: Prikladnaya matematika i mekhanika, 1960, Vol.?4, No.5,
pp.831-842

TEXT: For excitations of high frequency the vibrations of thin shells
can be described by asymptotic expressions. As it is well-known, these
expressions, however, do not satisfy the boundary conditions and
therefore they are worthless in the neighborhood of the boundary and
the other lines of distortion. Since the destruction of thin-walled
elements mostly appear in the neighborhood of the boundary or of the
lines of distortion, the author investigates the possibility to find
golutions which satisfy all boundary conditions and which, for a
removal from the bouncary, tend to the mentioned asymptotic expressions
In connection with this problem the author (Ref.1) has introduced the
notion of the dynamic boundary effect; the deviation from the
asymptotic expressions in the neighborhood of the boundary is said to
be such a dynamic boundary effect. In (Ref.1) the author treated plates.
In the present paper he develops the theory of the dynamic boundary
effect in shells. He classifies the different effects for shells with
Card 1/4
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Boundary Effect for Vibrations of Elastic Shells

a positive, vanishing and negative Gaussian curvature le gives the
calculation of the effect from a solution known in the 1inner region.
The representation is based on the theory of shells and on the
notations of (Ref.3). The free elastic vibrations of a thin shell
the lines of distortion Y of which (e.g. the boundary or the axis
of the reinforcing rib) agree with the coordinate lines ¢4 = const

or p = const, are described by

(1.1)

where w is the normal bend-ing, . t&# the function of the tangential
stress, q is the normal load, h 18 the thickness of the gshell, D is
the cylindric rigidity, A and B are Lame coefficients of the middle
surface, R, and RQ are the radii of curvature of the lines:?. const
Card 2/ 5
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Boundary Effect for Vibrations of Elastic Shells

Xecons?

and /5 = const, respectlvely, and_} is the Laplace operator of the middle
1,2 B o . 9 A_2 . ,

surface: A = 13 ( 5 A 3x Y35 B ), The author seeks solutions

of (1.1) in the neighborhood LY of 'ir)is small then A ~ const,

B sxconst, R, = const, R, = const. Let Adec= dx,, Bdf = dx,. Let “coincid:

with,x, = 0. For the sought solution the author finds

(1.8)  ~lxyoxg) = Txysin (5,05 ),

- A%
where W= o ', 0= copst. cc.om onan b orincnod
Card 3/5
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Boundary Effect for vivbrations of Blast%c Shells

A(s2) n38-4k§ss;(6kg+

Eb iRyt

RiD

5 4 -
2 X’thg )52+k8+ k2Eh -k4 Xhity”
2 gb 2 RED 2 gD

' 1

2
2Ehk,

-2k

z:O.

, \1 and?\z cf. figure 1, X is the specific

weight of the shell, W is a real frequency given by
2 2 2
2 g0 To.2.2:2 o Ka/Real)
(1.7) o = B (k) .
(o - (k5+k5) -
T2
The equation (1.10) is the principal result of the present paper and
is the starting point for the investigation of the numerous possible

individual cases resulting from the discussion of the secluticns
of (1.10)
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AUTHOR: Bolotin, V.V. (Moscow)

S

TITLE: Non-linear flutter of panels and shells

PFRIODICAL: Akademiya nauk SSSR. Otdeleniye tekhnicheskikh nauk.
Inzhenernyy sbornik, v. 28, 1960, 55 ~ 75

TEXT: The author investigates non-linear flutter of flat and curved
panels in high supersonic velocity flow, The basic non-linear for-
mula used is

i

Y T .
e I)”(l = ‘":’—luvf‘) . )\\ (1-1)

An elastic curved panel (Fig. 1), is considered, streamlined by a
supersonic flow with initial velocity U in an X, direction, and its

curvature, is assumed to be small enough for the middle of its sur-
face to have approximately metric characteristics. Basic hypotheses

Card 1/10
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of non-linear theory of shells are used and the Kirchhoff-Love hy-
pothesis is assumed. Bending of the panel is assumed proportional
to its thickness h . a and b, and tangential interial forces are
neglected., If x, y are curvilinear coordinates along the lines of
curvature of a non-deformed surface, kx and k_ its principal curva-

tures, w(x, ¥y t) = normal deflection, tie function of axial stress
I(x, y, t) is defined by

22p 1°T 2

No==5 N =% N_=-= (2.1)

x Jy Yy ooix Xy X
and if there exists a stationary temperature field linear w.r. to
the thickness and defined by T = To(x, y) + 2z8(x, y), then

Dy'yiw+ta(l + 1) D y*6 =
GEY Pw \ b o Ok g

s [ _
= (k-G + (o G aa 2wy T b

(2.2).

Card 2/10
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i 252 ! 2

V0P - agiTy =

Ih

(2.3)

== ( Fw NI o dw L Pw Iw
 \ox 0y> dxd gy 4Gy Yo

where D - cylindrical strength, E - modulus of elasticity, Bo-
Poisson's coefficient, q - normal component of the load consisting
of inertial forces, aerodynamic pressure ang damping forces

ot '
q = -~ ph ~(;~[~,; = 2poha g;’ + Po—p (2 4 )
Po = density of the panel, c - damping coefficient, P, = internal

pressure, o - coefficient of thermal expansion. Turbulent pressure
P is obtained from (1.1) by the substitution

R L) A s)

Card 3/10
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and on expansion into series up to 3rd order, it becomes

o - o +- M stw L)
PEp, 4 M (ot w) + xa.(x_f_i)p” 'ﬂ) (ot “.)l 4

dxy 4 At

(2.6)
% (% +4-1) P M3
tey,
The solution is derived ir two stages: 1) Problem of thermal defor-

mation of the panel; 2) Problem of flutter of the deformed panel.
Let w = wT(x, v), ¥ = IT(x, y) be a stationary solution of (2.2)
and (2.3). It 1s assumed that W o wT(x, y) + wF(x, Yo t); O = Iy
(xy y) + @F(x, ¥ t) and a knowm stationary solution w = wT(x, ¥)

T= IT(x, ¥). Boundary conditions on the contour are
\}\
Nf=qﬁ?,xfucﬂi N -0, o (3.7)
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which together with

Oug
-67 =
dup

*d;- L

,A- e\ ) POwp t o duw o de
o (V0 = b) g S R
1
-

T e
N F N /") b { ()wl-‘ ‘\.';2 owT OKL‘F ( 3 ’ 8 )
. Lv VL) ke ngJ}””GJTE"

glive

b a a b
L, (up(ny e ty o vdug(x g)
'AT}‘ - ____l_,_sfhlg“,d‘)d\,' Af:: —-—-(T‘\(H\—“b‘b“” ¥, (3,9)
giving boundary conditions in terms of walx, ¥, t), ~rF(x. Y t).
Next it is assumed that first part of the problem is gsolved, 1i,e,
wT(x, y) and TT(x, y) are known. As thermal distortion is repre-

sented by a series in 3J(x, Y) dynamic distortion is also sought
as

[l 1)

Cwr(x, g, 1) 210w (x, g (4.1)
=t ’
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which should result in a set of ordinary differential equations.
The case of flat non-distorted panel is considered next, If

13 T .

:iril 1 g a:r‘ Al - TG =, (G T
d, B3, e 2, e
(Tﬁ! + g .',l.!_.: iy b v WK =Wy (L v).

(6.1)
then for a corresponding linear system

’

! 11/ Ly bl

| (w1

ur == 055, - O(g),
For = — €08 Ty — gy sin 7, 4- 0(g"),
P = 8ingy 4 O (gY),

Pag = = sty - gy cosr, +0(g*),
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where R
lel,mﬂyi
Lo :

mi; ]
2

Periodicity conditions are

(1 = w4 iga) Ry — 21 KR o, (6.4)

where Rgf) and R{i) - Pourier coefficients for‘I{s) and'W(B)

P when
exp (irl) while when

WO = P cos, 4 QP sing + ..
W) e PP cos t + Q¥ sin 1, 4.,
P{®) 4 PP — 2g4Qi9) == 0,
Q! + Q¥ 4 20y Py == 0,
Card 7/10
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is obtained. ¥or a flat non-distorted paneci one has

%“““”=“K%ﬁ+uq+%@+ug+
+”%M£ﬁ+mﬁﬂ+sqm¢p+q@L !
Vil G =K e+ D0+
% (b + 6|+ % (o2 + e,

and periodic solution .
gl = A cos 1, + ’,] l) ).2?"(2)

+ © oo

5
1 1

Sp = Aleos 1 + gysin v 3{1)

Amplitude of 1st approximation ls found to be
Ai/’I_“:E:
3 \v Sco—ﬂ?)Kb
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where bo = b21 + b22 - bli - bl?’ ¢, = Cop + Cy

[t

= €1 7 Cqpe

The author then considers (6.8) with respect to the behavior of
the system near the instability region, and solves a numerical
groblem 88 an example. There are 6 figures, and 19 references: 12
Soviet-bloc and 7 non-2oviet-bloc. The 4 mogt recent references to

the English-language publications read ag follows;
H.J. Cunningham, Theoretical invest

mensional flat panels with one surface exposed to supersonic po-
tential flow. NACA Rep. No. 1280, 19563 J.vw. Miles, Supersonic
flutter of g eylindrical shell, J. Aeron. Sci, vol. 24, no. 2,

1957, vol, 25, no. 5, 1958; H.G. Morgan, H.I. Runyan,

V. Huckel,

Theoretical considerations of flutter gt high Mach numbers, J.
Aeron. Sei. vol. 26, no. 6, 1958; Y.C. Fung, On two dimensional

panel flutter,(]c Aeron., SCic, vol. 25, no, 3, 19580
SUBMITTED: July 9, 1959
Card 9/10
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AUTHOR: Bolotin, V.V.ﬂ

TITLE: Asymptotic method in the theory of oscillations of elastic plates
and shells

PERIODICAL: Referativnyy zhurnal, Matematika, no. 1, 1963, 62, abstract 18295

(Tr. Konferentsii po teorii plastin 1 obolochek, 1960, Kazan', 1961,
21 - 26) ‘

TEXT: The author formulates the problem of finding the eigenvalues A and
the characteristic functions C95, satisfying in the region 0 Xy &ay (o =},
-«» N} the system of differential equations -

an[lgﬂx (‘-PX)" ?\,}g Mpy (?‘Y)'O(P =1, ..., n) ' “}
and the boundary conditions; :
NCLX (CPI: s @nl0) = 0; Nd.y ((P,l’ tres (Pniact) =0
Xwl, ..., n)
Card 1/3 Y= b/
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Here LﬁY , M@Y , N(,-LY are self-adjoint llnear differential operators. The total
order of ‘the system is 2p. A boundary problem is called a problem with almost-

-separable variables if: 1) Under appropriate boundary conditions {2) 1t pos-
Sesces so-called degenerate solutions

m
Pp = I Voa (xg) (B =1, ..., n).
=]

2) 'The system (1) admits of a solution of the form

l {ﬁ =1, .v., 1
(PPE @(3“0 (X“O)d}lo wﬁ“ (xa) \oLO- 1, ..., m)'

3) The substitution of (4) in the boundary conditions (2) corresponding to oL =
= O, transforms them into conditions containing the be’“o only. The asympto-

tic method of constructing characteristic functions consists in that by means of
various functions of the form (4) the boundary conditions (2) are satisfied for
Xy = 0 and Xoo = 8ay, and thereupon the solutions are "glued together".

As one recedes from the boundaries of the region, the obtained asymptotic solu-

Card 2/3
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tions get closer to the original ones.
problem of the natural oscillations of
tangular contour.

As an example, the author considers the
an isotropic sloping shell based on a rec-

0.I. Panich

[Abstracter's note; Complete transYation]
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Life of structures under quasi-stationary stress conditions.
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Edge effect in oscillations of elagtic sheils. Frikl, mat, i
mekh. 24 no,5:831-842 § - 0 160, (MIRA 14:3)

1, Institut mekhaniki AN 8SSR,
(Elastic plates and shells—Vibration)
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AUTHOR : Bolotin, V. V., Professor, Doctor of Technical Sciences

TITLE: Caloulation of strength for random cases of alternate stresses

whose amplitudep follow Pearsons's law of distribution
g
PERIODICAL: Vestnik mashinostroyeniya}\no. 11, 1960, 32 - 36

TEXT: In the present article formulas are derived for the caloulation

of the safety factor for random cases of alternate stresses in machine parts, in-
tended for a wide class of statistical distributions. Many parts work under such
stress conditions with amplitudes of random values which follow certain statisti- .
cal distributions. Based on the hypothesis of summarizing the fatique failures,

1t is recommended to perform the calculation of such parts according to S, V,

Serensen, V, P, Kogayev, L. A. Kozlov and R, M. Shneyderovich (Ref. 1; Nesushchaya
sposobnost' 1 raschety detaley mashin [Load-carrying capacity and calculation of

machine parts], Mashgiz, 1954) and D. N, Reshetov (Ref. 2: Raschet detaley stan-

kov [Caloulation of machine tool parts], Mashgiz, 1955). According to Ref. 2 it

18 possible to introduce for the stress ¢ the aquation

Card 1/5
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X 5)
% ""-1\/ N, (

and for the safety faotor k the equation
m

21 /. (6)
k =™ ee——
Snp N

Where = amplitude, n = number of eycles of the amplitude 6, (a symmetrioal
cycle assumed), N = the limit number of oycles, p (6) = the probability density,
6.; = the endurance limit on base N; No and m are empirical constants for given

oar%on steel grades, These formulas may also be applied to asymmetrical cycles
and intricate stress conditions. When deriving the basic formula it is necessary
to overcome the diffioulty of obtaining the distribution function p (6) and the
corresponding integral. It is convenient to use Pearson's X° distribution pat-
tern. The caloulated stress values are plotted in Pigure 2, 1llustrating the re-
lation between the distribution and the values of the A parameters. According

to various values for a which, as well as Ok 1s selected acoording to the parame-

Card 2/5
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ters of an empirical distribution 1 a distribution whose

- ordin of the positive branch of the central
» With ol = 2 Rayleigh's distribution, and with gl = 3 the known
Maxwell distribution, etg, By these procedures an expanded class of empirioal
distributions may be caloulated. Through an integral, represented by an incomplete
gamma-funotion, expressed through the tabulated function of Pearson's 12-distr1-
bution function, formulas (13) and (14) are obtained:

No’fg\' ()

5 (13)
¥ (m + O\)P(xo, m +0)

Y(a) () >/
k = — 1
YoV ¥ Y@+ )P, n+ )

Formula (1%) with a= 2 was obtaineq first by the author (Ref. 4: op otsenke dol-

Card 3/5
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govechnostl pri statsion kh sluchaynykh nagruzkakh [Estimation of life endurance
for stationary random lo:::ﬁ, Izv. vyssh. shkoly. Mashinostroyeniys, No, 8, 1959).
In addition to the basic formula Several approximated formulas are developed for
the calculation of Nn (number of oycles n during life endurance N) and k (safety
faotor). A numerical example, taken from the book quoted under Ref. 1, is given
for tangential stress amplitudes oocurring in the differential axle of the C-4
(s-4) harvesting combine. The distribution obtained is close to no . The
number of cycles o pulsating stresses during the life N = 5,25 . | ; the yleld

limit G = 75 kg/ma~ for the differential axle made of 40X (40Kn) steel; the torsigg
endurance limit‘t4 = 7.3 kg/mme; the accepted fatigue curve parameters: No =3 .]
and m = 6. In view of insufficient experiment data on asymmetric cycle conditions,
the safety factor is calculated from the stress amplitudes (see Ref. 1). Taking
into consideration the computed value for

T.1 7.
"o"?;'g_.glf’e'w

and for the given case 0= 1, we obtain by substituting the numerical values in
Card 4/5
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formulas (13) and (14) for p ‘
i 6 p '
3.100 2,756 . 1.5 108w/ 121108
N = 85573 =BG x| e
The considerable difference between the value for k obtained in Ref. 1, k =11.8,
compared to 1.69 is explained by the faot that there the distribution ourve has
been discontinued at the value 'tm = 10 kg/mm-, Utilizing other approximation
formulas, the following values havgxbeen obtained: N = 152 . lg ; k= 1,75;
underrated: N = 57.5 - 109 k = 1,kg; overrated: N = 261 * 10% k = 1,92, There
are 5 figures and 4 Soviet-bloc references. 'fl”uwr ,
I3 6'
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[Statistioal methods in structural meshanics] Statisticheskie
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(MIRA 1436)
(Statistical mechanics) (Structures, Theory of)
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PHASE I BOOK EXPLOITATION  SOV/5937

Bolotin, Vladimir Vesil'yevich

Nekonservativnyye zadachi teorii uprugoy ustoychivosti (Nonconserva-
tive Problems in the Elastic Stability Theory) Moscow, Fizmatglz,
1961. 339 p, 7000 copies printed.

Ed.: I. K. Snitko; Tech, Ed.: Ye. A. Yermakova,

PURPOSE: This book is intended for engineers and scientists of in-
dustry and research institutes working in the field of machine
bullding and aircraft construction. It may also be useful to
students at schools of higher education.

COVERAGE: The book 18 devoted to the study of elastic systems under
the action of nonconservative forces. As is known, these systems
cannot be caleulated by the usual methods of the elastic stability’
theory based on the consideration of the states of equilibrium,

One chapter deals with problems of the stabllity of elastic systems
in high-velocity flows of gas, Speclal attention is given to the

Card 1/9
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supersonic flutter of elastic plates and shells, Several prob-
lems are examined in a nonlinear condition, which makes 1t possible
to Investigate the system after the loss of elasticity. The book
1s based mainly on the author's research work in this field., E. L.
Poznyak, L. V. Yepishev, B. P. Makarov, Yu. Yu. Shveyko, G, V.
Mishenkov, and Yu, V., Gavrilov are mentioned as having supplied
some of the experimental results and calculations. The author
thanks A, I, Lur'ye, References are in the form of footnotes,

TABLE OF CONTENTS:
Foreword

Introduction
1. Evolution of the statement of the elastic stabllity problem
2. Longitudinal bending of a centrally compressed bar
3. Case of a bar loaded with a "following" force.
Euler's method
4, Stability in relation to small disturbances
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BOROTIN, V. v,
_— 1

PHASE T Book EXPLOITATION
Konferentsz;;fpo teofii Plastin 1 oboloéhek.

SOV/€ 206

Kazan', 1960,
Trudy Konrerentaii pPo teorii pPlastin 1 obolochek, 24-29 oktyabrya
0. (Transactions Of.the Conference, on the Theory of Plates
and Shells Held in Kazan', 24 ¢o 29 October 19601. Kazan
Izd-vo Kazanskogo gosadarstvennogo wniversiteta
1000 c¢opies printed, !
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Transactions of the Conference (Cont, )

from 24 to 29
mathematical theory
0 the solution, in
of problams of bending,
tability, and vibration of regular and
Sandwich plates ang shelll o&f various shapes under various
loadings 1n the elastic and plastic regions, Analysts 1§ mage
of the behavior of plates and shells 1in flulds, and the effect
of creep of the material ig comsidered, A numbep of papers
discuss problems associated with the development
mathematical meth lems 1n the
Some of the repo Pose algorithm
with the aid of- ectronic computers,
weére presented and qi ing the con-

The reports are arranged alphabetically (Russian)
the author's name,

Card 2/ 2

4400017-6
APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R00020



Transactions of the Conferencs (Cont.) S0v/6206
TABLE OF CONTENTS:

Editor's Pfeface

Amiro, I, Ya, Investigation or the Stability or Stiffened
Closed Cylindrical Shells Under Axial Compression Cop-
bined with Intermal Presgure

Akhvlediani, N, V. Some Limit~Equilibrium Problems of
Ferroconcrete Roofing Shells

Balabanov, L, M, General Froblems in the Staties or
Thick Elastic Isotrepic Shells

kgplotin,vY,”V; Asymptotic Methcd 1n the Vibration Theory
of Elastic Plates and Shells

Bolotin, V, V, Dynamte Thermoelasticity Froblems of
‘Plates and Shells Under Kadiation Heating

Card 3/@ 7

0017-6
APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R00020440!



BOLOTIN, V.V.(Moskva)

g |

Dynamic boundary effect caused by elagtic vibrati
sbor. 31:314 61, ations of plates, Inzh,

(Elastic plates and shells~--Vibration)

(MIRA 14:6)
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AUTHOR® _ Bolotdn, V.V,

TITLE: Lynamic problems of thermoelastioity in plates and sholls in
presence of radiation

PERIODICAL: Referntivnyy zhurnal, lekhanike, Svodnyy tom. no. 8v, 1962, 12,
abgtract 8VAT (Tr. Konferentsii po teorii plastir i obolochek, 1960,
Kazany 1961, 27-32) :

TEXT} The problem of heat transfer in the presence of randiation and the

respective dynamic problem of thermoolacticity ae applied to plates and shells

is considered. A hypothesis, similar to the Kirchhof-Lynv hypothosis for shells

is introduced into the anlution of the heat tiransfer equation. It is assumod

that the temperature T it any Yoint in tge sheil mg be determined by

T=7T, (x4 x2) + x3 @ (xI, x ¥

where x! and x2 are curved coordinates of the mid-surface, x3 is the coordinate

taken normal to the mid surface, T. is the temperature of the mid surface and 0

is the temperature gradient along ghe normal to the mid-gsurface. A differential
- equation is derived for To and @ with the mssumption that there is convective
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.:/124/62/000/008/023/030

Dyramic problems... 1054/1754

heat transfer batween the shell and the rurroundin
heat sources. These equntiong are s
for thamoolasticity in presence

an infinite plate of constant thicknos-, stabemrey ot ¢ ¢ o ig submitted to

radiation, at time t = 0, with itg irtengity decreasing accond

ing to an exponent-

ial law, and the density of the source changing with the radius, according to
the Ganssian 1aw. The problem in aolved using Henkel's transformation,

transfer formulme are givan in an integral form,

[Abstraster's notes Complete trnnslutinni]
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8/044/62/000/012/013/049
AO60/A000

AUTHOR ¢ Bolotin, V.V.
e
TITLE: Asymptotic method of investigating eigenvalue problems for rectan-
gular domains

PERIODICAL: Referativnyy zhurnal, Matematika, no. 12, 1962, 53, abstract 12B239
(In collection "Probl. mekhaniki sploshn. sredy", Moscow, AN SSSR,
1961, 60 - 72) '

!

V.

TEXT: An approximate method is proposed for determining the eigenvalues /
for the selfconjugate boundary problem : .

Lp - AM@ = 0, (1)

where L and M are two differential operaters in the function space of the m vari-
ables X1s eees Xp with constant coefficients, containing only the even deriva-
tives and being of the order 2n and 2 (n - 1), respectively. Equation (1) is
considered in a rectangular domain O & x &l, oo=1, ..., m, where on the
boundary homogeneous boundary conditions are specified, defined by means of dif-
ferential operators with constant coefficlents. The solution of the problem is
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: S/044/62/000/012/013/049
Asymptotic method of investigating eigenvalue .... A060/A000

required in the form of combinations of trigonometric and exponential functions,
which are taken to be different in the neighborhood of the boundary and in the
interior part of the domain. The eigenvalues are found 1n the course of Joining
these solutions. The method is illustrated by examples.

L.D. Faddeyev

[Abstracter's note: Complete translation]
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. BoLorn, v,v, (Moskva)
Applying the law of jlane sections t bognal
ane s 8 to the detsilnation of
aerodynamic forces acting on vibrating shells, lzv, An s.:;SR
0td, tokh,nauk,Mekh, i mashinostre nos 1:150.-1¢2 Ja-F 131, :

(MIKA 14:2)

(Aarodwammi.cs. Supersonic)
(Elagtic plutes and shells)
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BOLOTIN, V.V. (Moskva); NOVICHKOV, Yu.N. (Moskva)

Buckling_and steady flutter of therma'ly comrreesed panels in &
supersonic flow. Inzh.zhur. 1 no.2:82-96 '€1.  (KlIRa 14:12)

1. Institut mekhaniki AN SSSR.
(Aerodynamics, Supersoric) (Klutter (Aerodynamizs))
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BOLOTIN, V.V, (Moskva)

Generalizing the asymptotic method for the solution of prohlems
on eigenvalues for rectangular aress, Inzh.shur.l no,3:86-92 161,

(MIRA 15:2)

1. Institut mekhaniki AN SSSR,
(Elastie plates and shells—.Vibration)
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VARVAK, P.M.; KIRIYENKO, V,I,; CHUDNCVSEIY, V,G.j KRYLOV, V.. SRAUDE,
Z.1,; FKIMIAN, V.A.; IVANCV-DYATLOV, A.I.s mww, P.I.; ASEARTY,

AYe,; BERDICHEVSKIT N.M,3 IZAKSON SJI,, Fealrr, M7 s RoLEaNY

K.S.; KUIDICH, S.A.; SVERDLOV, A.I.; SIMN, Yu.a.s SHotieatt, s. i,

BOLOTIN, V V., GOL'DENELAT, I.I,

Book reviews and !ibliography, Strci, mekh, i rasch. socr. 3
no,6:46-50 '61, (NIRA 15:4)
{81l 1iography—~Structures, Theory of)
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BOLOTIN, V.V. (Moskva)
S

-

Problem of bridge vibrations caused by the action of movine loads,

Izy, AN SSSR. Otd,tekh.nauk.Mekl i mashinostr, no,4:109-115 J1-Ag

61, (MIRA 14:6)
(Bridges—Vibration)
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BOLOTIN, V.V,, doktor tekhn,nauk, prof,; AVINOVITSKIY, I.A,, inzh,;
NADEZHIN, V,L., inzh,; KHROMCHENKO, G,Ye.

Cholce of the tower span distances in stringing elumimum
sheathed power cables. Elektrichestvo no.5:9-12 My '6l,

(MIRA 14:9)
(Electric lines—Overhead)

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400017-6



BOLOTIN BOLOTIN, V.V., déktor tekhn,nauk, prof.

Strength and cumlative damage under x'andan loading, Rasch,na
prochn, no,7:23-49 '61, (MIRA 14:11)
(8trength of materiala)
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) ?@?;J‘LV:L(MD skva)

Inherent oscillations of a rectangular elastic parallelepiped,
Prikl, mat, i mekh, 25 no.1:155-158 Je-F 161, (MIRA 1416)
(Elastic solids-Vibration)
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_ BOLOTIN, V.V, (Moskva)

-

Effect of a momentless stressed state on the spectra of natural

vibrations of thin elastic shells. Izv,AN SSSR,Utd,tekh,.nauk,-

Mekh, 1 mashinostr. no.4:52-60 Jl-Ag '62, (MIRA 15:8)
(Elastic plates and shells--Vibration)
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BOLOTIN, V,V., doktor tekhn,nauk, prof,

Some problems in the theory of brittle fracture
« R o
prochn, no,8:36-52 162, asch(I:IIIaRA 1'518)

(Metals—Brittleness)
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BOLOTIN, V.V, (Moskva)

—

Behavior of heated plates and shallow shelle in a gas flow,
Insh.shur, 2 no,3:119-125 162, (MIRA 15:8)

1, Institut mekhaniki AN SSSR,
(Elastic plates and shells) (Asrodynamics, Supersonic)
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BOLOTIN, V.V, (Moskva)

Combination of random loads acting on a structure, Stroi, mekk,
1 rasch. soor. 4 no.2:1-5 162, (MIRA 15:5)
(Structures, Theory of)
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BOLOTIN, V.V,

Correction to the article "Boundary effect in vibrations of
elastic shells", Prik, mat, i mekh, 26 no.2:392 Mr-Ap '62,
(MIRA 15:4)
(Elastic plates and shells--Vibration)
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s/oso/sz/ooo/oor/‘o; 1/011
B104/8102

AUTHOR: Bolotin, v, V., Professor

TITLE: Development of the theory of plates ang shells

PERIODICAL:  Akademiya nauk SSSR, Vestnik, ne. 1, 1962, 134 . 138
TEXT: 1In Russia, there are efficient scientific schools of the theory
of plates and shells in Moscow, Leningrad, Kiyev, and Kazan' . Scientifie
i and L'vov have been very successful,
Applied Mechanics in August, 1961
» 8 of which dealt
with the theory of o The Nauchnyy sovet Akademii nayk 7
SSSR po problemy ! / hnosti i plastichnostin (Scienti-
fic Council of the Academy of Sciences USSR for the Problen "Scientific V///
Bases of Strength and Plasticaty"). tne Institut mekhaniki (Institute of
Mechanics), the Institut mashinovedeniya i avtomatiki Akademiti nauk
Ukrainskoy SSR (Institute of the Science of Machines and Automation of
the Academy of Sciences Ukrainskaya SSR), and the L' vovskiy universitet

(L'vov University) held a conference on the theory of plates ang shells
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8/030/62/000/001 JO11/01
Development of the theory ... B104/B107

i L' vov on September 15 - 21, 1961, Kn. M. Mushtari gtudied the soly.
tion of nonlinear problems, A, L. Gol'denveyzer Spoke about asymptotic
methods in the ghell theory, & report by A. V. Pogorelov on trans-erity-
cal deformations of thin shells aroused 4 lively discussion G. N. Savin,
A F, Kovalenko, and W, A, Kil'chevskiy reported on great progress of the

theory achieved in the Ukraine, 1In the Section of Dynamics, 4 report by
No A Alumyae on conical shells of revolution met with special attention.
M. F Dimentberg dealt with vibrations of plates and shells under load,
G. 8. Shapiro Sugrested the solution of dynamic problemgy beyond elastici-
ty. In the Section of Stability of Plateg and Shells, V. I, Feodos'yev
dealt with the problem of axisymmetrig elasticity eguilibrium for svheri.

cal shells, B, p, Makarov described a statiztical method of solving non-
linear stability problems for deterrining the distribution of eritical
forces in real shells under quasistatic loads., V. M Boncharenko applied
the theory of multidimensional Markov processes to analyze the stability
of shells with random shocks, The Section of Stvructura: Mechanics of Pla.

8 3

tes and Shells was first establisheq at this Conference. 60 reports were

delivered. Special problems of machine consiructicon  over. apd ander.
ground structures. aviavion, apd similar fields were dealt witn
Card 2/2

017-6
APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400!



APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400017-6



APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400017-6



APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400017-6



